Statins modulate heat shock protein expression and enhance retinal ganglion cell survival after transient retinal ischemia/reperfusion in vivo.
To evaluate putative mechanisms for the pleiotropic effects of statins, the expression of members of the heat shock family of proteins (HSPs) was compared between normal and ischemic rat retinas after transient retinal ischemia/reperfusion and statin treatment in vivo. Retinal ischemia/reperfusion was induced by transient elevation of intraocular pressure (IOP). Retinal expression of HSPs was evaluated at different time points after drug and solvent injection and retinal ischemia/reperfusion by means of PCR and Western blot analysis. Immunofluorescent staining and confocal laser scanning microscopy were used to localize the expression of HSPs in normal and ischemic retinas. During the acute phase after retinal ischemia, alphaB-crystallin protein and mRNA expression were reduced after statin treatment. After 72 hours of reperfusion, statins increased the expression of alphaB-crystallin and reduced the expression of HSP27 in the retina. Increased expression of alphaB-crystallin early after lesion and statin delivery correlated with increased expression of the heat shock factors 1 and 2. Statins significantly enhanced retinal ganglion cell (RGC) survival 10 days after transient retinal ischemia in vivo. Systemic delivery of statins after a transient period of retinal ischemia significantly modulated HSP expression in the retina and enhanced RGC survival. Together, these results support the notion that statins constitute a feasible therapeutic approach to prevent some of the neuronal damage in the acute and possibly also the delayed phase and have beneficial effects in central nervous system (CNS) disorders directly affecting the visual system.